SUMMARY Carriage of nuclear dehydrogenating clostridia has been associated with colon cancer and implicated in its aetiology. This study has compared the carriage of these organisms in a British population at high risk for the development of colon cancer with a low risk Nigerian population. Clostridia were found in all of the stools from both populations. Nuclear dehydrogenating clostridia were only found in the stools of the British subjects (32%). These results support the suggestion that the carriage rate of nuclear dehydrogenating clostridia in a population is related to the risk of colon cancer.
metabolism34 and particular interest has centred on the possible role of bile acids as substrates.5 One of the possible classes of metabolites of interest is the unsaturated bile acids. A large screening study of more than 1000 strains of intestinal bacteria by Goddard et at6
showed that certain types of clostridia were the only intestinal bacteria able to dehydrogenate the steroid nucleus at the A/4 position to yield an unsaturated product.
An association between carriage of these nuclear dehydrogenating clostridia (NDC) and large bowel cancer was demonstrated by Hill et a17 in a case control study and this has been confirmed by Borriello (unpublished observations, 1977) and Blackwood et al.8 Populations wvith a low incidence of large bowel cancer rarely carry the species that most commonly produce unsaturated bile acids.69 However, the strains of clostridia examined in this and a later study in Hong Kong'°had been isolated some time before the testing of their dehydrogenating activity. Thus, loss of activity or selection of inactive strains may have occurred during storage.
As part of a study of infant malnutrition in Nigeria there was an opportunity to collect and study faecal samples from infant and adult Nigerians. Large bowel cancer is rare in Nigeria'" 2 and so the opportunity was taken to assay these samples for NDC.
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STOOL SAMPLES
Stools were collected from 53 British adults of longstanding residence in the UK and from 17 adults from Gamzago, a hamlet in Malumfashi district, a rural savannah area 70 miles north of Zaria, Nigeria. None of the subjects included in the study had any history of previous gastrointestinal malignancy or of any gastrointestinal disease known to be associated with colorectal cancer. The stool samples from the UK subjects were either stored frozen at -20C, 13 or a small amount of stool (approximately 0 5 g) was placed in a preweighed 5 ml screw-capped bottle containing 4-5 ml of glycerol transport broth (GTB). The added stool was emulsified with the aid of a Vortex mixer and then frozen and stored at -20°C. ' 3 A small weighed sample of the stool specimens from Nigerian subjects was diluted tenfold in 10% GTB within 45 min of collection and frozen in liquid nitrogen stored in a portable field refrigerator. All samples were processed within I month of receipt. The Nigerian samples were collected during the months of April and May (dry season). Those from the United Kingdom were collected over the period January to June of the previous year.
MICROBIOLOGICAL ANALYSIS
All manipulations were performed in an anaerobic cabinet. Serial tenfold dilutions of the stool samples were made in Brain Heart Infusion broth. The prepared samples were heated to 75°C for 20 min on a dry block heater to select for clostridial spores. Aliquots (0 I ml) of these dilutions were seeded onto an egg-yolk base 93
Borriello, Drasat; Tomkins, Hill Japan. Hong Kong. and Uganda. The tiiost striking finding was the low carriage rate of C p(l/l)Ipa/itlf1(001 in areas of low cancer incidence and the comparatively high rate in areas of high incidence, however the clostridia examined had been in culture for between five and eight years and there are no data on changes in dehydrogenating activity during such prolonged storage. Goddard et a!6 in a parallel study exaniined the faecal clostridia isolated from these subjects. showing that C paraputtif'icutn was active in the dchydrogenation of steroids but that this metabolic activity was not restricted to a particular species, C indloli.s and other species also being active. However, t'ewer active strains of all groups were represented among those strains isoilated from lowincidence areas. Consideration of these studies underline the importance of exanmination of the metabolic activities of bacteria in epidemiological studies. These data on carriage rate of clostridia with the potential to dehydroigenate the steroid nucleus have now been corrected to tive the carriace rate of clostridia that actually possessed this capability in vitro ( Figure) . Relation between carriage ofnuclear dehvdrogenating clostridia and colon cancer incidence. Data ofGoddard et al, 6 Crowther et al "' and IARC.'6 have a high incidence of colorectal cancer, and 38% in Finns, who have a low incidence of the disease 16 ( Figure) . 
